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NIP GAP SETTING APPARATUS FOR USE IN A
DOUGH PASSING DEVICE

BACKGROUND

The present invention generally relates to systems for
setting the gap between first and second objects mov-
able relative to each other, particularly for gap setting
systems for first and second objects which are pivotable
relative to each other, and specifically for gap setting
systems for the nip between first and second rollers.

In the food mmdustry, a con, non procedure is to pass
dough between first and second rollers which act on the

2

It is further an object of the present invention to
provide such a novel roller nip gap setting system pro-
viding an increased degree of control.

It is further an object of the present invention to
provide such a novel roller nip gap setting system

which is of simple design.

10

dough for a desired result such as cutting shapes out of 15

a sheet of dough. The spacing between the rollers or in
other words the nip between the rollers is often critical

in the operation. For example, in a cutting procedure, if

the spacing is too great, cutting may not occur or may
not occur to the desired thickness through the dough.
Conversely, if the spacing is too small, excessive pres-
sure will be placed on the knives and the anvil surfaces
of the rollers causing excessive wear, increasing power
requirements, reducing production, and producing
other deficiencies. Prior practice in the food industry
was to have one roller fixed and the other roller adjust-
able by means of slide rails. Adjustment of the spacing
between the rollers was accomplished by having two
tapered blocks per side that moved vertically toward or
away from each other to change the horizontal center
distance between the rollers. Replacing fabricated parts
in this prior construction was extremely time consum-
ing due to manufacturing tolerances, and often consid-
erable shimming of parts was necessary. This was com-
pounded with the frequency that replacement of the
rollers occurred. In addition to replacement of rollers
that need to be refurbished due to wear and tear, it is
often desirable to allow the apparatus to perform differ-
ent operations by replacing the rollers with ones per-
forming other operations such as cutting different
shapes out of a sheet of dough.

Thus, a need exists for a system to easily set the nip
gap between rollers which is of simple design, which
can be easily fabricated, which can be easily adjusted
without requiring shims or the like, and which lends
itself to roller replacement as needed or desired.

SUMMARY
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The present invention solves this need in the field of °

food processing by providing, in the preferred form, a
system for setting the nip gap between first and second
rollers including first and second blocks movably
mounted to the end plates which journal one of the
rollers in a movement direction generally perpendicular
to the pivot direction of the second roller relative to the
first roller and including an abutment surface at a minor
acute angle to the movement direction and for flushly
abutting with contact surfaces articulately mounted to
the end plates of the other of the rollers when the sec-
ond roller 1s pivoted towards the first roller.

It is thus an object of the present invention to provide
a system for setting the nip gap between first and second
rollers.

It is further an object of the present invention to
provide such a novel roller nip gap setting system al-
lowing ease of replacement of the rollers.

55
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It is further an object of the present invention to
provide such a novel roller nip gap setting system
which can be easily fabricated.

It 1s further an object of the present invention to
provide such a novel roller nip gap setting system
which does not require shims or the like.

These and further objects and advantages of the pres-
ent invention will become clearer in light of the follow-
ing detailed description of an illustrative embodiment of
this invention described in connection with the draw-
Ings.

DESCRIPTION OF THE DRAWINGS

The illustrative embodiment may best be described
by reference to the accompanying drawings where:

FIG. 1 shows a front plan view of a system for setting
the nip gap between first and second rollers according
to the preferred teachings of the present invention, with
portions broken away to show internal features thereof.

FIG. 2 shows a top plan view of the nip gap setting
system of FIG. 1, with portions broken away to show
internal features thereof.

FI1G. 3 shows an enlarged front plan view of the nip
gap setting system of FIG. 1, with portions shown in
phantom.

All figures are drawn for ease of explanation of the
basic teachings of the present invention only; the exten-
sions of the Figures with respect to number, position,
relationship, and dimensions of the parts to form the
preferred embodiment will be explained or will be
within the skill of the art after the following teachings
of the present invention have been read and understood.
Further, the exact dimensions and dimensional propor-
tions to conform to specific force, weight, strength, and
similar requirements will likewise be within the skill of
the art after the following teachings of the present in-
vention have been read and understood.

Where used in the various figures of the drawings, the
same numerals designate the same or similar parts. Fur-
thermore, when the terms “top”, “bottom”, “first”,
“second”, “upper”, “lower”, “height”, “width”, “end”,
“side”, “horizontal”, “vertical”, “longitudinal”, “axial”,
and similar terms are used herein, it should be under-
stood that these terms have reference only to the struc-
ture shown in the drawings as it would appear to a
person viewing the drawings and are utilized only to
facilitate describing the invention.

DESCRIPTION

A system for setting the nip gap between first and
second rollers according to the preferred teachings of
the present invention is shown in the drawings and
generally designated 79. System 79 is shown and de-
scribed utilized in an apparatus 10 for forming a contin-
uous dough sheet into a filled pillow snack half product.
Apparatus 10 includes a pair of rollers 30 and 32 which
fuse and sever upper and lower dough sheets 16 and 18
to form a plurality of longitudinally extending, separa-
ble, hollow, side-sealed and filled tubes 42. Rollers 30
and 32 have similar diameters and parallel, spaced, hori-
zontal axes. Rollers 30 and 32 are synchronously rotat-
able about their respective axes in opposite directions
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by any conventional means. Rollers 30 and 32 each
generally include peripheries 31 and 33, respectively, of
equal axial length and which are generally in contact
when rollers 30 and 32 are rotated. Roller 30 1s seen to
be a smooth or anvil roller. In contrast, roller 32 is seen
to be fabricated with a plurality of alternating arcuate
undulated lands 100 and grooves 102 so as to define a
cutter roller having a plurality of circumferential
blades. Most importantly, lands 100 are seen clearly to
extend above the plane of the smooth roll surface so as
to provide the sealing of dough sheets 16 and 18 with
the simultaneous cutting of sealed dough sheets 16 and
18 for forming the continuous filled tubes 42 herein. In
the preferred embodiment, lands 100 have a flat tip of
about 0.020 inch (0.05 cm) width. Grooves 102 are cut
into or below the plane of the smooth roll surface. Rol-
ler 32 includes a pair of spaced smooth surface areas or
portions 104 and 106 proximate the free edges of roller
32. Lands 100 are equally spaced circumferentially
around periphery 33 and thus grooves 102 are also
equally spaced circumferentially around periphery 33.
Grooves 102 have cross sections generally in the shape
of a hyperbole with the sides extending at an acute angle
and particularly in the range of 32°. The circumferential
distance between grooves 102 or in other words the
circumferential width of lands 100 at periphery 33 1s
generally equal to one-tenth of the circumferential
width of grooves 102 at periphery 33. The depth of
grooves 102 is approximately three-quarters of their
circumferential width at periphery 33 and in the most
preferred form is equal to 76% of their circumferential
width.

Roller 32 1s Journaled at both ends to an opposed pair
of end plates 151a and 151b secured to frame 17 of
apparatus 10. Frame 17 further includes an opposed pair
of pivot ears 152 secured thereto. Roller 30 is journaled
at both ends to an opposed pair of end plates S1g and
5156. End plates S1a and 51b are pivotally mounted to
ears 152 by pivot pins 52 which define a horizontal
pivot axis which is spaced from and parallel to the axes
of rollers 30 and 32. End plates 51¢ and 515 and roller 30
journaled thereto are pivotal for movement in a pivot
direction from a first position to a second position, with
rollers 30 and 32 being more closely spaced in the sec-
ond position than the first position. System 79 sets the
nip gap between peripheries 31 and 33 of rollers 30 and
32 by adjustably stopping the pivotal movement of end
plates $1a and 515 at desired locations between the first
and second positions to thereby adjust the spacing be-
tween peripheries 31 and 33 of rollers 30 and 32 that
dough sheets 16 and 18 pass.

In the preferred form, end plates S1a, 515, 151aq and
1516 are rectangular in shape of a size substantially
larger than peripheries 31 and 33 of rollers 30 and 32,
and have front edges 150 in a generally face-to-face
arrangement in the second position, with front edges
150 being increasingly arcuately spaced as end plates
Sla and 515 are pivoted opposite to the pivot direction
towards the first position. In the most preferred form,
front edges 150 are generally tangent to peripheries 31
and 33, with at least one of front edges 150 being spaced
radially inwardly from and parallel to a tangent of pe-
ripheries 31 and 33. It can then be appreciated that end

plates S1a, 515, 151a and 1515 act as guards for prevent-

ing axial entry to rollers 30 and 32 i1n apparatus 10.
Additionally, end plates 51a and 51b act as a stand and
otherwise protect roller 30 in the event that roller 30 is
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removed from apparatus 10 as will be set forth further
hereinafter. |

In highly preferred embodiments, apparatus 10 is
provided with a means 48 for moving end plates S1a and
9156 and roller 30 journaled thereto in the pivot direc-
tion towards the second position and for providing nip
contact compression or pressure to the pair of rollers 30
and 32. In particular, in the most preferred form, means
48 comprises a spaced pair of air-over-oil pneumatic
actuators 49 positioned between frame 17 and the lower
edges of end plates 51a and 51b, respectively, to apply
upward pressure on end plates 51a and 515 causing
them to pivot about pivot pins 52 from the first position
to the second position. It can be appreciated that other
methods and structures can be utilized for moving end
plates S1a and 516 such as but not limited to a single
actuator centrally located to place equal pressure to end
plates 51a and 51b. |

In the preferred form, each end plate 151a and 1515
includes a rectangular notch 130 formed in front edge
150 at the upper, front corners, with notches 130 each
having a vertical surface and a horizontal surface. A
horizontal shelf 132 is secured to the horizontal surface
of notch 130 and a vertical shoe 134 is secured to the
vertical surface of notch 130 generally perpendicular to
shelf 132. An arm 136 is attached to the upper edges of
each of end plates 151q and 1515 and extends over notch
130 generally paraliel to and spaced from shelf 132 and
perpendicular to shoe 134. Shelf 132, shoe 134, and arm
136 form a generally J-shape. A threaded shaft 138 is
rotatably mounted in and between shelf 132 and arm
136 spaced from and parallel to shoe 134. A nip control
block 83 1s threadably received on shaft 138 intermedi-
ate shelf 132 and arm 136. For example, block 83 can
mount a threaded spherical bearing, not shown, which
is threadably received on shaft 138. Block 83 generally
includes an inner, vertical slide surface 142 parallel to
and for slideable abutment with shoe 134 and an outer,
generally vertical abutment surface 144. Particularly,
surface 144 i1s not parallel to slide surface 142 but ex-
tends at a mincr acute angle in the order of 5° there-
from. It should then be appreciated that the slideable
abutment of surface 142 on shoe 134 prevents rotation
of block 83 with shaft 138. Additionally, rotation of
shaft 138 causes block 83 to thread itself on shaft 138
and move linearly along a movement direction between
shelf 132 and arm 136, with the movement direction
being generally perpendicular to the pivot direction of
end plates $1a and 515 about pivot pins 52 and which is
vertically in the most preferred form. Thus, depending
upon the direction of the threads on shaft 138, rotation
of shaft 138 in one direction will cause block 83 to move
toward shelf 132 and away from arm 136 and rotation in
the opposite direction will cause block 83 to move
toward arm 136 and away from shelf 132. It can be
appreciated that block 83 of end plate 151z can be inde-
pendently moved by rotation of its corresponding shaft
138 from block 83 of end plate 1515 which can also be
independenty moved by rotation of its corresponding
shaft 138. It should further be noted the slideable abut-
ment of surface 142 on shoe 134 reduces the stress
placed upon shaft 138 and the bearings or the like which
rotatably mount shaft 138 to shelf 130 and arm 136 by
forces placed upon abutment surface 144 generally per-
pendicular to shaft 138 and towards shoe 134.

In the preferred form, each end plate S1a and 515
includes a recess 146 and a counter bore 148 extending
horizontally inward from front edge 150 adjacent to
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block 83 of roller 32. Counter bore 148 has a cross
section of a s1ze smaller than recess 146 and is located
concentrically within recess 146. An annular thrust
socket 154 is secured in recess 146 and includes an
outer, semi-spherical depression 156, with an opening
158 extending radially from depression 156 to and
aligned with bore 148. A semi-spherical thrust knuckle
160 is further provided having a semi-spherical surface
162 corresponding to and for slideable receipt in depres-
sion 156 of socket 154 and a flat, contact surface 164.
Knuckle 160 further includes a tab 166 extending radi-
ally from semi-spherical surface 162. A spring 168 ex-
tends between the inner end of bore 148 and the free end
of tab 166. It should then be noted that spring 168 draws
knuckle 160 into depression 156 of socket 154 but allows
surface 162 to slide in depression 156 such that surface
164 can be oriented in a plurality of vertical orienta-
tions. It can then be appreciated that contact surfaces
164 are articulately mounted to end plates 51a and 515
by socket 154 and knuckle 160 which forms a ball-and-
socket joint between contact surfaces 164 and end plates
S1a and 515 allowing rotary motion of contact surfaces
164 relative to end plates 51a and 51b5. Additionally,
contact surface 164 of end plate 51a is independently
articulately mounted by its corresponding socket 154
and knuckle 160 from contact surface 164 of end plate
516 which also can be articulately mounted by its corre-
sponding socket 154 and knuckle 160. Contact surfaces
164 of end plates S1a and 51b are located in the pivot
direction with corresponding blocks 83 of end plates
151a and 1515 with pivotal movement of end plates 51a
and 515 about pivot pins 52. It can then be appreciated
that due to the rotary motion relative to end plates S1a
and 31b, contact surfaces 164 will flushly abut with
abutment surfaces 144 of blocks 83 independent of the
vertical position of blocks 83 along the movement di-
rection and the pivot position of end plates 51g and 515
and roller 30 relative to end plates 1512 and 1515 and
roller 32.

Now that the basic construction of system 79 accord-
ing to the preferred teachings of the present invention
has been set forth, the operation of system 79 can be
explained and appreciated. Specifically, with roller 30
and end plates S1a and 51b pivotally mounted to frame
17 by pivot pins 52, actuators 49 are retracted with end
plates S1a and 515 pivoting towards their first position
due to the overcenter placement of end plates S1e and
515 and roller 30 relative to pivot pins 52. This will
reduce the pressure of contact surfaces 164 on abutment
surfaces 144 and may even cause separation therefrom.
Thus, movement of blocks 83 can be more easily ac-
complished. Particularly, one or both of shafts 138 can
be rotated in the desired direction to space rollers 30
and 32. In the form shown in the drawings with abut-
ment surfaces 144 extending angularly vertically down-
ward towards edges 150, downward movement of
blocks 83 towards shelf 132 causes contact surfaces 164
to abut abutment surfaces 144 at a higher position
thereon at a further horizontal position from edge 150.
Thus, when actuators 49 are extended, blocks 83 and
contact surfaces 164 stop pivoting of end plates 51a and
515 at a location closer to the first position with rollers
30 and 32 spaced further, with actuators 49 holding
rollers 30 and 32 at the desired nip pressure. Con-
versely, upward movement of blocks 83 towards arm
136 causes contact surfaces 164 to abut abutment sur-
faces 144 at a lower position thereon at a closer horizon-
tal position from edge 150. Thus, when actuators 49 are
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extended, blocks 83 and contact surfaces 164 stop pivot-
ing of end plates S1a and 51b at a location closer to the
second position with rollers 30 and 32 spaced closer,
with actuators 49 holding rollers 30 and 32 at the de-
stred mip pressure. Adjustment of blocks 83 can be inde-
pendently performed on end plates 51a and 515 so that
the desired spacing between rollers 30 and 32 occurs
along the entire axial length of rollers 30 and 32.

System 79 according to the teachings of the present
invention provides a substantial improvement over the
conventional design for mounting rollers 30 and 32
wherein one roller moved laterally in a horizontal di-
rection along some slide guides to a position and then
being set into that fixed position. The first advantage is
the increased degree of control over the spacing and/or
nip pressure being applied. Such control over spacing
and/or nip pressure in turn provides improvements in
the control over the quality of the regularity and ap-
pearance of the product being formed. Another advan-
tage resides in the ability to quickly replace roller 30.
Replacement of rollers is occasionally desirable such as
when a new product shape is desired to be fabricated or
when the roller needs to be refurbished due to wear and
tear. Under the designs of the prior art, replacement of
the roller can take substantial time and effort. In con-
trast, with system 79 according to the preferred teach-
ings of the present invention, replacement of roller 30 is
very straightforward. Specifically, pressure is released
from actuators 49 to cause separation of contact sur-
faces 164 from abutment surfaces 144. At that time,
pivot pins 52 can be removed allowing removal of end
plates 51a and 515 and roller 30 journaled thereto from
apparatus 10. Typically another pair of end plates 51a
and 515 and roller 30 Journaled thereto can then be
positioned in apparatus 10 and pivot pins 52 replaced.
Adjustment of blocks 83 can then be undertaken to
position roller 30 relative to roller 32 at the desired
spacing and/or nip pressure.

In the preferred form, blocks 83 and their mounting
structure are located on end plates 151a¢ and 1515 which
are fixed to frame 17 whereas contact surfaces 164 and
their mounting structure are located on end plates 51a
and 515 which are pivotally mounted to frame 17. Due
to their lesser degree of tolerances and lower manufac-
turing costs than blocks 83 and their mounting struc-
ture, it 1s more economical to position contact surfaces
164 and its ball-and-socket joint on end plates S1a and
51b. As end plates S1a and 51b typically are not re-
moved from the particular roller 30 when not in use,
multiple sets of rollers 30 and end plates 51q and 515 can
be provided for use in apparatus 10 when desired. How-
ever, it can be appreciated that positioning of blocks 83
and contact surfaces 164 can be reversed from that
shown and described.

Thus since the invention disclosed herein may be
embodied in other specific forms without departing
from the spirit or general characteristics thereof, some
of which forms have been indicated, the embodiments
described herein are to be considered in all respects
illustrative and not restrictive. The scope of the inven-
tion is to be indicated by the appended claims, rather
than by the foregoing description, and all changes
which come within the meaning and range of equiva-
lency of the claims are intended to be embraced therein.

What is claimed is:

1. A nip gap setting apparatus for use in a dough
passing device, said nip gap setting apparatus adjusting
a nip gap between the peripheries of first and second
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rollers the dough passes through, said nip gap setting
apparatus comprising, in combination: a first pair of end
plates, with the first roller being journaled between the
first pair of end plates about a first axis; a second pair of
end plates, with the second roller being journaled be-
tween the second pair of end plates about a second axis;
means for pivotally mounting the second pair of end
plates relative to the first pair of end plates about a third
axis spaced from and parallel to the first and second axes
for movement in a pivot direction from a first position
towards a second position, with the rollers being more
closely spaced 1n the second position than the first posi-
tion; a block associated with each of the end plates of
one of the first and second pairs, each block including
an abutment surface; means for independently moving
the blocks along a movement direction generally per-
pendicular to the pivot direction at a minor acute angle
to the abutment surfaces; first and second contact sur-
faces; first and second means for independently articu-
lately mounting the first and second contact surfaces to
the end plates of the other of the first and second pairs
allowing rotary motion of the contact surfaces relative
to the end plates to flushly abut with the abutment
surfaces independent of the position of the blocks along
the movement direction and the pivot position of the
second pair of end plates relative to the first pair of end
plates, the blocks and contact surfaces being located in
the pivot direction between the first and second posi-
tions; and means for moving the second pair of end
plates in the pivot direction towards the second position
with the blocks and contact surfaces stopping move-
ment of the second pair of end plates at locations be-
tween the first and second positions depending upon the
position of the blocks along the movement direction.

2. The nip gap setting apparatus of claim 1 wherein
each of the articulately mounting means comprises, in
combination: a thrust knuckle having a semi-spherical
surface and the contact surface; and a thrust socket
carried by the end plate, with the thrust socket having
a semi-spherical depression corresponding to and for
slideably receiving the semi-spherical surface of the
thrust knuckle.

3. The nip gap setting apparatus of claim 2 wherein
each of the articulately mounting means further com-
prises, 1n combination: a counter bore formed in the end
plate, with the thrust socket being annular in shape and
including an opening extending radially from the semi-
spherical depression, with the thrust knuckle including
a tab extending radially from the semi-spherical surface,
through the opening in the thrust socket, and into the
counter bore; and means anchored i1n the counter bore
and to the tab for drawing the thrust knuckle into the
semi-spherical depression of the thrust socket but allow-
ing slideable movement of the thrust knuckle relative to
the thrust socket.

4. The nip gap setting apparatus of claim 3 wherein
the end plates are rectangular in shape, with the end
plates having front edges in a generally face-to-face
arrangement 1n the second position, with the blocks and
contact surfaces located adjacent the front edges of the
end plates.

5. The nip gap setting apparatus of claim 4 wherein
each of the articulately mounting means further com-
prises, in combination: a recess formed in the front
edges of the end plates, with the thrust socket being

S

10

15

20

25

30

35

45

50

35

65

8

received in the recess, with the counter bore having a
cross section smaller than the recess and located within
the recess.

6. The nip gap setting apparatus of claim 3 wherein
the drawing means comprises a coil spring.

1. The nip gap setting apparatus of claim 2 wherein
each of the block moving means comprises, in combina-
tion: a rectangular notch formed in the end plate, with
the notch having first and second arms extending per-
pendicular to the movement direction; a threaded shaft
rotatably mounted in and between the first and second
arms and parallel to the movement direction, with the
block being threadably attached to the threaded shaft
intermediate the first and second arms; and means for
preventing the block from rotating with the threaded
shaft.

8. The nip gap setting apparatus of claim 7 wherein
the preventing means comprises a bearing surface in the
rectangular notch parallel to the movement direction;
and a shde surface formed on the block opposite to the
abutment surface for slideable abutment with the bear-
ing surface.

9. The nip gap setting apparatus of claim 8 wherein
the bearing surface comprises a shoe secured in the
rectangular notch.

10. The nip gap setting apparatus of claim 9 wherein
the end plates are rectangular in shape, with the end
plates having front edges in a generally face-to-face
arrangement 1n the second position, with the blocks and
contact surfaces located adjacent the front edges of the
end plates.

11. The nip gap setting apparatus of claim 1 wherein
each of the block moving means comprises, in combina-
tion: a rectangular notch formed in the end plate, with
the notch having first and second arms extending per-
pendicular to the movement direction; a threaded shaft
rotatably mounted in and between the first and second
arms and parallel to the movement direction, with the
block being threadably attached to the threaded shaft
intermediate the first and second arms: and means for
preventing the block from rotating with the threaded
shaft.

12. The nip gap setting apparatus of claim 11 wherein
the preventing means comprises a bearing surface in the
rectangular notch parallel to the movement direction;
and a slide surface formed on the block opposite to the
abutment surface for slideable abutment with the bear-
ing surface.

13. The nip gap setting apparatus of claim 12 wherein
the bearing surface comprises a shoe secured in the
rectangular notch.

14. The nip gap setting apparatus of claim 13 wherein
the end plates are rectangular in shape, with the end
plates having front edges in a generally face-to-face
arrangement in the second position, with the blocks and
contact surfaces located adjacent the front edges of the
end plates.

135. The nip gap setting apparatus of claim 1 wherein
the end plates are rectangular in shape, with the end
plates having front edges in a generally face-to-face
arrangement in the second position, with the blocks and
contact surfaces located adjacent the front edges of the

end plates.
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